Chick embryo liver beta-glucuronidase. Comparison of activity on natural and artificial substrates.
The beta-glucuronidase in homogenates of 12-day chick embryo livers catalyzed the release of glucuronic acid from 4-methylumbelliferyl-beta-D-glucuronide and from the nonreducing terminals of the hexasaccharides of chondroitin-6-SO4 and chondroitin-4-SO4 at rates of 143, 114, and 108 nmol of glucuronic acid/h/mg of protein, respectively, when assayed at pH 3.5 in 0.05 M sodium acetate buffer. During a 60-fold purification of the enzyme, the ratios of the activities on these substrates did not change. When 4-methylumbelliferyl-beta-D-glucuronide was used as substrate the enzyme was active at pH values from 3.0 to 5.5, with maximal activity between pH values 4.0 and 4.5. Concentrations of NaCl from 0.15 to 0.3 M inhibited the activity at low pH values but activated the enzyme between pH 4.0 and 5.5. The enzyme was active on the chondroitin-6-SO4 hexasaccharide from pH 3.0 to 5.5, with a broad optimum between 3.0 and 4.5. NaCl inhibited the activity on the oligosaccharide substrate at all pH values. Eadie-Scatchard plots of rates of 4-methylumbelliferyl-beta-D-glucuronide hydrolysis at substrate concentrations ranging from 2 to 1000 microM showed multiple kinetic forms of the enzyme, a form with a Km of approximately 11 microM, and a second form with a Km of approximately 225 microM. The pH optimum of the low Km form was 3.5 to 4.0; that of the high Km form was pH 4.5. NaCl inhibited the activity of the low Km form, but activated the high Km form of the enzyme. Chondroitin SO4 oligosaccharides competed with 4-methylumbelliferyl-beta-D-glucuronide for the low Km form of the enzyme but had little effect on the hydrolysis of 4-methylumbelliferyl-beta-D-glucuronide by the high Km form of the enzyme. The activities of the beta-glucuronidase on tetra-, hexa-, octa-, and decasaccharides of chondroitin-6-SO4 and chondroitin-4-SO4, measured using a new assay procedure which can detect the formation of 1 nmol of product, were similar, although rates were somewhat lower for the higher oligosaccharides. With the exception of the chondroitin-4-SO4 tetrasaccharide, all of the oligosaccharide substrates saturated the enzyme at concentrations of 20 to 30 microM, indicating Km values of less than 10 to 15 microM for the oligosaccharides. Highly purified beta-glcuronidases from human placenta and from rat preputial gland also showed multiple kinetic forms when assayed using 4-methylumbelliferyl-beta-D-glucuronide as substrate.